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Sunday, February 16, 2014 63avirus is separated from the plasma membrane. Virus assembly is driven by
the viral Gag polyprotein. Gag also recruits endosomal sorting complex
required for transport (ESCRT) proteins that provide the machinery required
for membrane fission. Previous studies analyzing the dynamics of assembly
and release of retroviruses at the plasma membrane of living cells using flu-
orescently labeled proteins have given us great insight into the behavior of
HIV-1 and ESCRT proteins. However, the dynamics of the associated
ESCRT protein ALIX has not been analyzed for HIV-1. Using a library of
linkers to fuse ALIX to green fluorescent proteins (GFP) we identified a
construct that functions like wild type in the context of viral budding. Using
total internal reflection fluorescence microscopy we successfully followed
the assembly kinetics of HIV-1 and ALIX, like other ESCRT proteins,
arrived with burst like recruitment near the end of Gag assembly. These re-
sults are in contrast to the observed early recruitment of ALIX into EIAV
budding sites and open new questions about early recruitment of ESCRT
into HIV-1 budding sites
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Vesicular stomatitis virus (VSV) is a prototypic negative sense single-
stranded RNA virus which shares most of its transcription replication mech-
anism with deadly human pathogens e.g. Ebola virus. The bullet-shape
appearance of the virion results from tightly wound helical turns of the nucle-
oprotein encapsidated RNA template (N-RNA) around a central cavity. Tran-
scription and replication require polymerase complexes, which include a
catalytic subunit L and a template-binding subunit P. Transcription initiates
at a promoter site close to the 3’ end of the N-RNA template which is located
at the tip of the virion. Using super-resolution fluorescence imaging and
atomic force microscopy (AFM) on single VSV virions, we have shown
that L and P are packaged with uniform density starting from the blunt end
of virus. Our finding positions the polymerases at the opposite end of the
genome with respect to the only transcriptional promoter. How the polymer-
ase complex finds the promoter region is not clear. Here we build a model
based on the movement of polymerase on the template through Monte Carlo
simulation to test several hypotheses. Due to the large time scale of each tran-
scription reaction, this model allows us to avoid massive calculations but still
track each polymerase protein. Through this model we have found that one-
dimensional diffusion of L along the RNP plays an essential role in transcrip-
tion initiation and this rate would be a key parameter to be measured in future
experiments.
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Influenza A is an enveloped RNA virus belonging to the Ortomixoviridae
family. Its outer shell is represented by lipid bilayer with incorporated gly-
coproteins and proton channel while the inner envelope is a scaffold formed
by matrix protein M1. This protein is known to posses a multifunctionality:
along with being a mechanical skeleton of a virion, it acts as a factor which
triggers crucial viral processes, such as the release of viral RNA during
infection and budding of newly assembled virions on a final step of viral
maturation. The common feature shared in all mentioned cases is interaction
between M1 and bilayer lipid membrane, plasma or viral, depending on a
given stage of viral morphogenesis. Despite a great significance of M1 pro-
tein at various stages of Influenza virus lifecycle there are a lot of open ques-tions concerning mechanisms of its self-assembly in virion scaffold and
dissection during viral infection as well as a nature of forces involved in
protein-protein and lipid-protein interactions. We have studied the interac-
tion of matrix protein M1 with model lipid membranes using intramembrane
field compensation technique to monitor the kinetics of the process and
atomic force microscopy to study the structures formed by M1 protein
upon adsorption. It was shown that adsorption of influenza virus matrix pro-
tein on lipid membrane bearing a negative charge is reversible in neutral me-
dium (pH 7.0) while in acidic conditions (pH 4.0) it becomes almost
irreversible. Also the pH-dependent mechanism of the protein scaffold
dissection was proposed.
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Wild type HIV-1 CA protein can spontaneously assemble into long, hollow
tubes at high salt (1M NaCl) and high protein (10mg/ml) concentration. These
tubes are structural mimics of the mature capsid, and Cryo EM has revealed that
they are composed of CA hexamers. AlthoughWT CA tubes are unstable under
low salt and low protein concentrations, a specific double cysteine mutation
that efficiently cross-links the CA hexamers, dramatically stabilizes the assem-
blies under a variety of conditions. We are interested in studying the structure
of these CA tubes under physiological conditions. These disulfide crosslinked
tubes are labeled with fluorophores and studied with fluorescence correlation
spectroscopy. The size of these tubes can be estimated by its residence time
in the excitation focal volume. For larger tubes, it can be directly observed
with super-resolution imaging. We have also used a family of anti-CA anti-
bodies to characterize their unique interactions with monomeric CA protein
and crosslinked CA tubes.
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Feline Immunodeficiency Virus (FIV) has been identified as an animal model
for studying Human Immunodeficiency Virus. The Gag polyprotein is targeted
to the plasma membrane for viral budding via the matrix protein. A myristate
group is covalently bound to the N-terminus of the matrix protein by the
enzyme N-Myristyltransferase (NMT). Inhibitors targeted to the matrix protein
have been proposed as possible drug treatments. The structure of myristylated
FIV matrix protein is being solved using Nuclear Magnetic Resonance Spec-
troscopy (NMR).
In order to myristylate FIV matrix with yeast NMT, mutations (Q5A, G6S)
were introduced into the matrix gene. There is an interest, however, in
comparing the unmyristylated mutant form of matrix with the unmyristylated
wildtype form in order to evaluate the physiological relevance of the mutations.
It is hypothesized that because only two residues of the protein were mutated,
the overall three-dimensional fold of the mutant would be similar to the
wildtype.
To test this, FIV unmyristylated Q5A, G6S matrix protein was expressed,
labeled with a 15N source, and purified. A Heteronuclear Single Quantum
Coherence (HSQC) NMR experiment was performed and compared to
HSQC spectra from the wildtype matrix protein. The comparison showed
strong similarities between wildtype and mutant unmyristyalated FIV MA.
The structures of FIV matrix and HIV matrix can be compared to determine
the effectiveness of FIV as an animal model for drug trials.
